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Larvae were randomly assigned to two groups namely "control" (Crl) and "treated" groups. Thirty larvae of each group were collected and frozen at -80°C for subsequent analysis (see 1 4 0 below), allowing us to check the homogeneity between these two groups. All of other larvae 1 4 1 were removed from their cases at 4:00 pm on the first day of the experiment (0 hr). One 1 4 2 hundred and eighty control (Crl) larvae were returned to their original cases, whereas the 180 1 4 3 other larvae, the treated larvae, were forced to build a new case. To evaluate the oxidative were randomly collected at different times: 48 hours after case elimination (48 hrs), 72 hours 1 4 6 after case elimination (72 hrs) and one week after case elimination (7 days). The larvae were and sexed on the day of their emergence (see below). The total antioxidant capacity and the specific enzymatic activity of superoxide dismutase 1 5 4 (SOD) were measured in tissue homogenates extracted from ten Crl larvae and ten treated tubes containing stainless steel beads and 600 µl of extraction buffer (100 mM KH 2 PO4, 1 1 5 9 mM DTT, 2 mM EGTA, pH adjusted to 7.4 at 4°C with NaOH). Each tube was then 1 6 0 supplemented with 600 µl of extraction buffer (thus reaching a final volume of 1.2 ml) and 1 6 1 centrifuged at 10 000 g for 5 minutes at 4°C. The total antioxidant capacity was measured using Cayman's antioxidant assay kit (709001, antioxidant constituents. The assay relies on the ability of the antioxidants in the sample to 1 6 5 inhibit the oxidation of ABTS® (2,2'-Azino-di-(3-ethylbenthiazoline sulphonate)) to antioxidants in the sample to prevent the oxidation of ABTS® is compared with that of
Trolox, a water soluble tocopherol analogue. The results were expressed in Trolox-equivalent
antioxidant capacity (TEAC). The total SOD activity (Cu/Zn, Mn and FeSOD) was
determined with spectrophotometry at 550 nm through the use of the xanthine and xanthine Company, Ann Arbor, MI, USA). One unit of SOD activity was defined as the mass of enzyme needed to exhibit 50% dismutation of the superoxide radical. Protein carbonyl content
We chose to measure the protein carbonyl content as an index of oxidative injuries for the
following reasons: i) oxidative damage to proteins is considered a key indicator of oxidative stress (Dalle-Donne, 2003) ; ii) the total protein content of larvae and adults of L. rhombicus
was impacted by the construction behaviour due to the production of silk needed to build a 
1993
; Sohal et al., 1995) . This biomarker has been widely employed to estimate oxidative
damage in different animal models, including insects (Sohal et al., 1993; Sohal et al., 1995) .
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The larvae were collected in the same way described for antioxidant determination (n = 10
Crl, n = 10 treated, at each sampling time during the experiment). The protocol for protein hydrazone, which is analysed with a spectrophotometer (370 nm). The carbonyl content was 1 9 1 determined from the difference in absorbance between DNPH-reacted samples and non- reacted HCl samples. The total protein content was determined in each larval extract with the Coomassie Blue dye-
binding method with a standard of bovine plasma albumin (Bio-Rad Protein Assay, Munich,
Germany). Because the protein content of larvae changes during the construction of a case in = 3.03, P = 0.032), the data on total antioxidant activity, SOD activity and protein carbonyl content are reported per mg of total protein/mg of fresh weight. The duration of the adult lifetime was recorded under drastic laboratory conditions for twenty 2 0 3
newly-emerged males and twenty newly-emerged females issued from Crl larvae and from emerged males and twenty newly emerged females issuing from either Crl or treated larvae. Roduit). Second, the adults were lyophilised and weighed. In holometabolous insects, such as
Trichoptera, allocation to either adult soma or reproduction occurs during pupation. The The normality of the data was tested with a Shapiro-Wilks test. The Crl and treated groups at 2 2 5 0 hour were checked for the different oxidative balance parameters using a Student's test (total antioxidant capacity, t = 0.105, P = 0.91; SOD, t = 0.262, P = 0.79; protein carbonyl 2 2 7
contents t = -0.097, P = 0.92). shown). The computations were performed with R statistical software (R Development Core
Team 2010). returned to the same level as the control group one week after case elimination (Fig. 1A) .
The activity of SOD increased significantly 72 hours after the beginning of the reconstruction SOD activity and a level similar to that of the control.
4 7
The protein carbonyl content of the larvae forced to build a new case was not significantly Under our laboratory conditions, no significant difference was observed between the adult 2 5 2 lifetime of both males and females issued from either the control larvae or the treated larvae 2 5 3 (Crl male: 21.25 ± 7.3 days, Crl female: 22.9 ± 11.6; treated male: 22.2 ± 8.6, treated female:
24.5 ± 7.9; sex effect F = 0.289, P = 0.592, treatment effect F = 0.005, P = 0.942).
5 5
The female adults produced from the Crl larvae and from the larvae forced to build a new case
showed a similar body condition, expressed as a relationship between their wing size and their 2 5 7
body mass (Fig. 3A , ANCOVA , df = 1, F = 0.66, P = 0.422). In contrast, the male s issued 2 5 8
from the treated larvae showed a lower value of body condition than the adults issued from 2 5 9
the Crl larvae (Fig. 3B , df = 1, F = 41.51, P < 0.001). The allocation to adult body parts, abdomen and thorax, in the males and females expressed as the Crl larvae and those issued from the larvae forced to rebuild a case (Fig. 4) 
2.23, P = 0.145). It has been shown that construction behaviour allows organisms to cope with environmental
variations to maximise their survival and their reproduction and that such behaviour may be here provide evidence that the increase in metabolic demand associated with case construction was not directly assessed in the present study, the clear induction of antioxidant defences 2 7 2 reveals the activation of a protective mechanism to cope with an increase in pro-oxidant for the hypothesis that the stimulation of aerobic metabolism induces oxidative stress (review increased metabolism due to compensatory growth after starvation results in significant ROS production in insect models. In our study, the antioxidant capacity of L. rhombicus larvae increased 48 hours after the beginning of the experiment, an effect that disappeared after one reconstruction. An antioxidant role of uric acid has been previously suggested, primarily in antioxidants, such as vitamin C, vitamin E, carotenoids and polyphenolic antioxidants, which
are mainly secondary metabolites that plants synthesise to protect themselves against
oxidative stress. Our results suggest that L. rhombicus larvae could use these compounds 2 9 9
initially before biosynthesising the specific antioxidant enzyme. Indeed, after the elimination
of the case, the larvae showed high levels of locomotor activity while searching for and during the reconstruction process. Oxidative stress results from a mismatch between the production of damaging ROS and the 3 0 7
organism's capacity to mitigate the damaging effects (Monaghan et al., 2009) . In the present 3 0 8 study, the protein carbonyl content of the larvae forced to rebuild a case was not different 3 0 9
from the protein carbonyl content of the Crl larvae. Therefore, the antioxidant defences proteins against the harmful effects of ROS. This result confirms our first scenario. As also
expected, no significant difference in longevity was recorded between the Crl adults and the 3 1 3 adults issued from the larvae forced to build a new case, but the adult body size, particularly
in males, was impacted by the larval stress resulting from the reconstruction activity. The not impacted by the larval reconstruction. In contrast, the adult males produced from the larvae forced to rebuild a case weighed less than and were smaller than the control males.
However, no association was found between construction behaviour and differential resource Lannic, 1975), the reduction in the abdominal mass of the males produced from the larvae
forced to rebuild a case, relative to the Crl males (loss of 28% in dry mass), could indicate a can migrate to search for females, the observed thorax reduction (loss of 35% in dry mass)
can affect the caddisfly's dispersal ability even if the ratio of thorax to abdomen has been on fitness. This impact of construction behaviour on morphology could result from differential resource damaged molecules require resources that could potentially be allocated to other functions.
7
Nevertheless, the sex-dependent response was intriguing. Combating oxidative stress can be study (Zera and Harshman, 2001 ) that investigated cell fuels that may change the way in have been suggested as a possible explanation of this sex difference (Criscuolo et al., 2010) .
Uncoupling proteins (UCP) that decrease the mitochondrial transmembrane proton gradient uncoupling proteins strongly suggest that these proteins play a role in gender differences in
The Journal of Experimental Biology -ACCEPTED AUTHOR MANUSCRIPT 1 2 ROS production (Criscuolo et al., 2005; Sureda et al., 2008; Criscuolo et al., 2010 rhombicus requires an efficient antioxidant system probably based on both specific and non-3 6 0 specific defences. However, the consequences of the activation of such cellular protection are further investigation on the sex-specific strategies of oxidative stress management. 
